(9 



09) B^mmtft (j p) 



02) & H i£ |f $g (A) 



(n)#^ms^M#-^ 
#^11-213349 

(43)£fHB ¥j£ll<F(1999) 8 R 6 0 



ft 1 ^ T„+ C\ 6 




T? T 




p i i D R/QQ 
(jr 1 1 D D/oy 




b 1 1 D 


c /on 








tsPt^c Bf3c-^K)5G5l OL C3E lb 




jfcbEgTl7 1 ft OQQQQQ 




QOftAflQCQI 








>f — TVaT^ * fc-V^fA * x V — S 


k^z; raw p 














I NTERNAT I ON A L BUS I N 


(3l)«jfe*S*3B#^ 


0 8/9 5 7 6 9 9 




ESS MAS CHINES CORPO 


(32)flBfc0 


1997*fU0/!24B 




RAT I ON 


(33)ff5fc*fc£3SS 


*S (US) 




T^U*^*@10504, 














(72)«W* 










— T 








T;*U#£*S95120 *u^^;u^t« 








y-XU • K^-f :/ 6596 



















(54) wmtozm mmm FLLTo>w!im&ffi&zm&b>*)i8&mm&mmQ^v\ t 



(57) [£tt] CfciE*) 

[RBI a»ffl(=fiL^rBiaLfcMT j 

T J«tt*fcligS3«ttli1 3 2£*rTS. MTJi 
MT J h >*JUtSitlS 1 2 OOT*B£-r-5®Kfgfl4LTt^ 

*L<ttfia«14Jii:a>*ffi3*te£l::«l:o-C. ftftiiB 
IcftLT, LfctfoTttftlB»«f*l::*tLT(5l£SlIfl!> 
7j (Sj 1 1 9l=@S2F*l£. 




fc-fe>X[5]S§££ bleat;. If^JS2 Olc|E«CD^-v 
K= 

[H3Rii3 o] mewses i a**fim&Kj|-e& 
y . HuiEm 1 <d <j - KA<Buiem i o>ismm±\zi»f&z 
tis «riBsiS2(D'j — K±i=»rt$*tfc*2<D**«aia 

HUtemi o'j-H=sy, fjtBs>*;ug®is£fioT 
itreat 2 © u - k t fiism 2 cog® n t ics£>*ffiiiss& 

^Sttjor-B^'f ^o^v K-ea&y, «e^9 Kict-a 

T Buf2 t -r X. £ t> -r— £ *<S6#-8l $> *i & <t # I = Ml fif 1 

s lt iiissito)sa5ffis<t ^*-r -sialism 5 

-fy** StrE*5*y«MBffii<*-fl!>±l::SS 

1 jjiiij- K4<»rt**L*ittiBai*-efty. fitex^ 
[0001] 

* (MTJ) **I=HU »»l=l*«ftffi«T-* 

^B»€)fcft©aaata (MR) o>»j b't LT&ffl-T-SM 

[0002] 

[«E3fc(Z>6Efij] *ajJSI4. r MAGNET I C TUNNEL JUNCTION 
MAGNETORES I ST I VE READ HEAD WITH SENSING LAYER AS 
REAR FLUX GUIDEJ £ l>-5 *?*<DPB#*@f$g i !FttiSiS 9 
5 77 8 7§ (Uifi8ABg## : AM 9 9 7 1 3 7) 

TSHIELDED MAGNETIC TUNNEL JUNCTION MAGNETORES 
I STIVE READ HEADJ 1 I* 3 * 1*05*3^*^^ 9 5 7 
7 8 8^ (tUSIA§aS-§- : AM997 149) tM& 

[0 0 0 3] KSK hi/*JU&"& (MTJ) SSl* 

s £ y ttt»««*4<*t^fc«>r=-*fi(cj: yKLxfin 
fiS^^*-r-5„ tt«h:/*ju|*£j|i*. 3Bt1±Jlffll::ft 

^-JUSIit^-Xt'Xcft^L, ftiCototMTJ 

[0004] MT JSft^liit LT^tM^E'JOTy^ 
'J ■ -iDlst LTlS36£;h/C#7=. MT J>=EiJ ■ -trJKD 

ttffil*. t>xtsti<MTJ £SII*fill=:-£0>3ittte 



(4) WBHT1 1-213349 

Mftifflllt-^ > h (581b7J|S]) <7)ffl*tfi*HiM£- 

4x14. &fiS14gOTl-3, fcirjUS&St^E— y > f-A<ll£ 
limS^ttlf^^TL^-S IS A^3£4x-5S 
£1= 1 OCDX tf > ■ 5r-f 7 Cat«ttlSa)tt«^— 

Lfc^ot. mi <oat«i4«i4xe> • 7 
#«©tt?ttttro**iiffi=«?¥-rs. ansa, saos 

Ti****«fcy*#j»tt?-ttiBj&«£i*. Lfcibr, 

h#¥fTfci:*l=**-ea&y. * > (~A<j£¥fr 

\f."J httS (O^frlil ) tm^ix^o 
[0 0 0 5] «SJS*t (MR) «tt*^-l=«fc 
oTttiffl**L*«3lia)^ftt*|R|©HB[i: LTs ffittW 

ttffl-r*. IftEif^* • K^-f^rtWT — : &*tt 

*<DMR-b>+H4, ^giMICli/^— (N i 81 F e 
19) Tf»*/^U^«tt»»<D**tt»JllfttS (AMR) 

x*i^ic»o*LNr«j^-r^ 0 tt«iy*-T-«st<Dia»tt. is 
at y *T<D^b7jisj y «?*a*L4 -fe 

*lRld:©|II|©ftS©3!6Sa)¥*i:LTS6<b-r4. f-fX 

suffix «i-§-ffia^) i=«tortti»y*^-rt©«fc©*rRi 

A<^^bL. *4llc«feoT»«iyj|f?-0«fiiO*<bi:. 

a y . -t >^*stti4BM» y as^oaiBitJiica* lt¥^t 

[0 0 0 6] *B!f$g*m5 3 9 0 0 6 1 -§-|ClBS$*lT 
J MIS L J ^ K T* li, th^ il/RfiJi t 



m 



tZW.(D^v K„ 

y . mtsm i ro u — k-*<iwe» i <r>m&.m±.\~w>j$.z 
iliKJf btufBm i <r> 'J — Kid y , fife k >*jubk 

S $1^ T BUfBm 2 <D >J - K<h MfBm 2 OTffiSji t IcS 

9] HufB^-v K tfffimiBfi^ -f A ^ b 
$ -fTto'v-v KT'fey. BiIfB^-> KlCcfco 

-r X^<7)SSI-ffi-r-5^S$i§S (abs) irsulBAB 

s iz*t Lxi^mucDm^mi: s*-r «ffifti*ftx ^ 

1 <Oai«'J-K4«»fi8*4i*«rlE*«-efey» iiuIBX^ 

jVABstmrn^v Kroaiaiai-e**. i=e 

h>*;u»*«*«tS»Biy'vy K-CfcoT. 

fJIfi»ffi±lcJKfi)t$tLfcmi ©SMI'J — h*£. 
ttESM ffl'J — K±(=»fiE**t, iiijfB&*QEfrb&ilL 

feBuai^sp,!:, fH2frHiS8P«fcyTifji2«tt®^?»a<f= 

BUlB@£&«£14Ji<!:}gMLs oTItTE 
ESaHBtMa>«Mb»Gl£. ttEJKttfr&OfflfflttJlLtf 

3 1 ^l-HistfSiiSMIc&lf b*i$cfc 5 leff* L 
l^fili:»oTl$r4. B5ffi&&®frb&iILfcjiiTS 

SfifBteSna <t BlSEI-sFa±l= 35 -Sftflttfll <t , WSIt 
»fc£*U tt*n%ttttJfG>tt{b£ft*<. WinajIWft 

fc * 1= msa»«MtJi©«<b*ia(=» L T bissk-c & 
fs$£{*fr b owai«*4«»ttr $> t * i= g 66 i=ehet * 

HtjfBH^?t{S14Jl i fJfE&*n$i«tt£Jf <t <£>P B 1lcfJlB@S 
ffltttH t ftitB&*fl&®ttli <h lc*>f Lt I5I?SISCD^|6]<D 



11-213349 

SuffittfiiaattJKDiiEirsiias^ MB h>*;u»S 
»aB«s«ty : ti«rEafflffi^6i8<i=iB«**L, fines 

WBtKffiJ: y tmEttflfi(=ifi^*£l£fflE%tt1£JI0 

ButBtfSisas^ y tfi!E^soa*^3i< iciBM^tt-sffi 
a h ^*i\s&t;m%?ktt.wm y ^ k„ 

CI*S2 1 1 «TE h:/*;uRB«©l»EfflrflBIMM«fr 

IB^»l5ifflE , t4Jiro|fif3BijaiigP<i: y t,JCt\ H5fcll2 0 

[si*iI2 2] frE£3tt1£flL B5E@S?SJSttM. £ 

[M*JS2 3] BtJfBS5i»tte. ffiTEBS&tt&JI. fe 
«ttrttfEh>*^BtttHa>«rEWBB««B*<BBH— ¥iB 
±l=&*. R#fll2 0(=E«a>^ry K. 

CIff*)S2 4] ffirEh>*;u|«SJI(OffBIKffi^ffirES 
36ai«ttJifl>«rEWffi«» 1 3b<BlSB-¥ffi±l=ft y , 

KrEttfldttttJirainrEWsiKS^E k >*n,nmm 
fe«fetWKfEa«ttJi©«rEH-¥aDG>«ffiitffls«t y t fli 

v K. 

[« 2 5 ] Btriam i u - ka<«e**±i=« 

BUsES5ifiS14liA<SMfBIS 1 flMWt'J — 
*2 OlzEHoa'W K„ 

[»#a2 si ^im.m-w&^ti*\zm^tommm 

©1Hb*lRl*|lIEaSa«iSfefli(D«Mb*ai=»Lri5K 
Sit <7) * ft left |p] / \* -f 7 X « / W T X &B5ttJf 

ffiE/W7*aiBttlI£lirEfc»att1lJiJ&*&« 
«MI=»«-r-5«ftlftlilii: KTEW'J 

- KA<fIfB$g!^Jl le J: o r BUIB/ U 7 X Sittttil^ b M 
AMlc^H^tL. **Llc«t-3T«rEllSa«ttlii:«rE 

x«^*<buE/ w rx5imtt)irticiiab-ri-BufB k > 
*;ntM*isiaesiai=is*. h«*2 oice*©^^ 

k„ 

[»*« 2 7 ] HuiBB^^ y ^ v K4«a«i y /» ji^-SE^ 
»E*«A««rE»ai y ^ ^ k©*i ©JiSJir-fe 

•5, lf*«2 0|cfBtE©/s. v K„ 

[flt£R2 8] filB^l roJg®@±lcff^iS$tifcms;$6 
»^-V->^»*K©Ji**C)l^*. I5ESR1 ©#*'J- 

K4<«rE*-W^*tfiroii±l=»fitS*tfc, »*fll2 7 
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l=«l(*©*ffil=**Lriiff¥ff(=i4«^*3-a-**L*l5lS 

«rE*ia>'j-K-ti=»j»s*i, flrEttsnsfr&gtifiL 

«TEtt»ffi£li^H-¥ffi±(=fc4«ft]|M»i:. *S5|fc 
ffl££*TU £»3tt1£JfOtt1b£fflfi<q]ttttjfr&<£(,i 

*|p] 1= Gl It 6 *u WEMEfffr & <7) HWnMWSf -5 £ 
* 1= S * l:Blst £&»3§ifi£14li t , 

mrtE@£8?ittJi t mmta&mvtm t omcuKrEB^ 

WHEttfll»«ttlI±l=»*$4ifc«2a)i»*'J- Kt* 
ffirE&fciii&tteJiaffirEffSfl&tf. iiuf5h>*;ngn 

ws«ffij:y4iiinettfl3^€>s<i=ES$*L. b>tisb 
^ttttJiaflrEfrsittf awe i- >*vn»an©«rE 

WSlkai J: y 4i«rEttttffil=-jfit*»$l4«rEa«ttllOD 
Km h >*;uttdatftft&iKfl& y ^ -v K. 

[81*42] IfflE h >*;uK£ffagTEffii5ttffitf1fflE 

•v K. 

[flt$S4] iitrEh^^^upiajioirEffnBiiffi^iMrE 

SSa«tt»K»l!rEimaH*ffl4<ISISH-¥ii±(=ft*. 
[& *a 5 ] flits h >*;u«9JirottaDlMV t ffTEBS 
EttaattttJKomEVsnai^itrE k >^;nsnnfc 



oTiKrEBSMi«14Ji(D»<b*'[fi|*@S-r4, &TEtt*a 

a ** b ttiB l tz mmmsn £ *r « ssstte * $ & 

[1#«7] ffiTES&ttttH* lfflEBS&ttttJR. fc£ 
tfME h >*JU|*9JB©3irE1f BIMWBlSfi— ¥B6± 

[»**8] HufESSfflEttB. fllEB5g$ii{814Jf, fccfe 

[flt*S 9 ] «TE« 1 ©3a 'J - K*«ll(rE»«±l=lt« 
»*S*l. lBES»«ttll4<frE*«y— KtWEBS 

ai«tt*i:©iBii=E«**L, mtz&w.vtmtfmizix.&m 

UjlJtl=lML WSLT»*S*l. *#tl=J:oTmEB 
£&8t1±Jia>tt1b£ffl*<ffiE£iifitttff t <D#a5e&JS 

Hn«*36<ftl.^ #l=«rE*ttaBI=»LTI5«¥fT-Cfc 
■6. flt*flli l^fBtEro^-v K„ 

1] fflJn«*tffcl*£SI=lWE«tt5!«ttj! 

©«<b*iRiSi!rEBS»«ttjl<»*ft*ifiii=»Lr(5ff 
t. 

WE/ W 7 X^ttttJI t ffiEttttattttll t ©fellcEa 

«rE/<-frx^»ttJit«rEaiai»»ttB!^&« 
attic*****.. *tLi=«fcor«nEH3t»Ktt«t«rE 

X^afttfsiifB/ W rx5$attBrtlcl4iit,-ri^HufB h > 

2] MfiKn^? Ki6<ttBiy/»a*tt4 

-N-y K«D-»-C*y. mrlBSEHy^-v K4<lKrE»a*-^ 

KA*WE4fv-y^*t«a>Ji±l=»ia**tfc. St*5ii 2 

[IS5S^i 4] B2(DS«$$f,lc#^. mfEISiroy 
- KfcflTEttfiiatt&flfcflttE h>*;H»fi«tlBE* 
2 0)'J — Kt4<SrE»i ©*tt£fiJES(S 2 W 

SES1 33ckL^m2<7)Sffii:rora<!:. mIfB^>y KcDsfifB^ 

flB£ffirfiB£atttttH(OffirEtt>BL/i:ffir9iitt£<oin 

ro^HEpfti t ICES* *Lfc«*tt»£ * b (c#it\ IS^JS 
1 lc|g»CD'vy K„ 

'N-y Kfl>-»-C»y, lWEttBiy'vv KA*«ftW(=a« 

HiIIBs2C7)*ffiA<Huffii%ISy ^-v K^fifE»^ 



(ABS) d^T, Sit Lfcij£B|5£ <5. MTJ^ 
•V h'$7'Vt'>f LTABS^lSt^t, ABSClfc 

> (Mn) £^<?K -g-ttlC^oTAB S^-y t°>y • ^ 
l4-«l=l*tt<tT;U5=.«>^r»BeS*l. CtltABS 
[0 0 0 7] 

*&B£©Slttl4frfr£>Fa ( !gI#± Cftl*«SUE»$/ 
XfAlfDMTJ MRlffiiJ'S'V K£H#-r-5C£|Z 

[0 0 0 8] 

[tSSI£8?;*-f 3r=#>0>^fS:] **WI±. &]fc£SafiiB 

J M R ijcJJS y ^ v K-efe-5. flKStffi&-r-f x£ ■ 
-f ?<DS*16»»-CI4» S£9HB1±JII4*-a)1lriBiKffifi<A 

BSfrb^iiLTfey. §£&«14B<»1£*a4asa5l*AB 

ABSAN^aii^-a-sctA^r-^-So mj£&m&mt& 

H£3£&i4If C0«BHb73lS]l4. ABSlcfcfLT, LfcA<o 

-So g£&ffittJi<Z>ffi<b7J|S]l*. W»«»4<&L^*I= 
l4ABSC0S®lc^LX[5lS¥ftro7J[6](-S5iJ$tLs fi& 
SiieaT -c X ? C, © EPJnffi#W<fc * <t # lc I* g lc@ 

[0 0 0 9] C©MT J MRlSSSy KI4, MTJ 

m r rr y ^ V(Dmmi~m < mm%&mmtfmm z h 

fctt££BH»y/»&*HN-v K*jft(*<©-ffli: LtM 

-f&C #6. 2 O0)iifflEJi±|r^a|5li^cDf|g 'J 
- KA<JF->/££*u -ttilCfcoraKB^b'J — K*fl-L 

[0 0 1 0] 
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immmmmmi fifteen £#srr<&fc. mr* 

14, f-C X9 ■ K^-T? • ^— * 1 2t7^fii-^ 
1 4*<*ytt(-j-C,;h.fc*»1 0t, */<— 1 1 iff 
t?. SSfli o 1 1 14, t-c** ■ K5-f 

9i ot*/<-i i t<DrpiiciB«$tifc^*xy^ m 3 
**u<-r*fc«>©/h**a«7i«-h cm^-e-f) &s> 

-5c aSKEHT-fX^ 1 K^-f? ■ 

IsliE-r-ScfcaiC/N^I 8 ic^S^ftTl^o f-fX^z 1 

lasx 7^f^2o ft if <DS.»<o»mi^wsL y /»&<^ 

•V K*fcl4*»«2 5mm2tlT^% 0 SM2 5 

m r gsss y ^ . y ksb <t ^ttiii! y /sa*^ >v kt? & 

*. X^-f^Ott, WI14T-A2 2<t-y-X^>va> 
4. i7-X^>va>^2 4l4, X^-f *2 0 S|B»T 

y— T^fci4o— S"j ■ ^'f x ■ ^-ou ■ ^— ^ (vc 

M) t-3b47^f 1 4A<77-f^2 0Sf-f^ 
91 6 0&S£affloTI5l£¥g:£|6llC«m$-fe!-. -f-tL 
icJcoTKISiy/Sii^^'y K2 5A?f-fX9 1 6±CD 

[0 0 1 1] 0 2 14. 1 l^y^LfcttiCDf 

-cx^ ■ K : 5'r^<Di^gi?^^-r±si!-c&y, x^-f^ 

20jf^5l 6|C(nIA^or^ti^-r-o5^l$X ; 7-1'^2 

oi=ttis-*-*-y-x^>->3^««2 4*«fey»«i=*-r 
n-efe-So -y-x"<>v3>#flii4, i bmcosi^s 

4 1 6 7 7 6 S-^-l-IBKO^toCDr? K^^X ■ ■y-X'O 

14. X5-<^A^mi4S±lc^-Df-ttlcX7-<^$ffi 

^SWafllittji.*. fftS2 5l:J;otf^^9 1 6 
A^b^ai$^fcx-Sil4. 7-A2 2±lciBS^^Lfc* 

aieiK^-v^i 5rt©«#flMi33j:t;«iaia»i=j:-3r 
t— * • u-K/<v^fli-*icaix**i4. $M2 5fr 

bCD«-§-l437 U+->^;u • -7-— ^VUI 7^Ltf-;^ 
1 5|c(sa^^. t^-v^i 5l4*-©tB*fflra£*— ?vu- 
1 9^Ltf-<X9 ■ K^-f ?*?-l3» (H*-&f) 

[0 0 12] EI 3 14, MRSSBiy^-y K9irSaS*ii^- 
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StSHT'&^o K2 5l4£§\,$igffi (ABS) 
JiTf S^CiStebft, ABSIiflitKD.fe^l-SSlAg 
iCcfeoTElE^f -f 1 6 (11) ©affl*^bH[S^$) 

itTiEM?tL-5o aany^vKii, iko^'^ig 

1 tJS2©^f-vy^JlG2i:©nill=***LfcMR-lr>-9- 

1 tm2©ig®JiS2i:CDffll=tt^*Lru-5o ftJfeCDT 1 
K^-r :?T*I4, MR-tr>-y-4 OI4AMR-fe>-y- 

d<D2 0(DSI;fc*eijiJf 1 1 <h1 3<3!>IWI=1***L, 
*6*iJil4£ CDffi&#P 1 tS2fl)SgftP2fl) 

MI=»**Lrt»4. aWMrW?£ttl**fc*>f::, AB 
si=«ft-r4««*ii::a3ivc»i ©SSitP 1 tS2© 

P2 0Wl::4r>??JiG3tftt*;h.-Cl**. ft& 
**I4. «#«364<a -f ;Hcta-jTfi»**i. ft 1 

fcj;t;m2roffigjip i , p2ick^a<si#$^, 

4 0l:ilAL > ^-tL(cj;oTMR-t2>-y-4 OrtCDjStit^ 
SE-lb^-frSo cftbcoisfct^fbtf, ojipi 

*fbl**-y?l 5 (§2) i K^-f ^W^ElttlcJcoT 

mmztis i— 9 s - t— r sic****.*, m 3 ir^-rit 

14, y^7K©S2 CDS® g S 2 *<# 

Ka>»i ro«a>tp i tLTffiffl$*t4 r-7- 

vj "s«y f^-A-v^ ■ /s-y K (H^-a-T) 

T*I4, fS2C9it&JiS 2 tf 1 CD5Sfi|^P 1 i4Si]*co!i 

[0 0 13] El±C0AMRg£lsy^-y K£figjtfc&l!6<l 

<camts©i ; -i'x^ • K^-r ^coiaBjt&ttiiacoii] 1 
14, jamf-fX^tT^fii- ££#t:c: irtfr* 

seat*** yam*? y 
i=. ^-y K ■ *vj-W4, j: 

* t fc I4i5fgfi4 $ l*fc ttttldmT -5 1 CD <t f -5 

[ooi 4] *igfl.Bi4, gi3coiaisy/m^^-> K2 

5|Cfc(t^MR-fe>-y-4 0C0ttt>yiCffiffl^^MT J-fe 
[001 5] 1114(4, Hl3C0|g4 2 £ LT@5j?£*l-Cl* 

5iSio¥it*t!) y is ntzmsizmtittmixDM t 
j MRisisy'N^ KcowaEi-efcy, x-r^^®*^ 

MfcH-efeSo Lttfot, lll4C0iffiHI4ABSi^ft 

K>*;u»*»si5isasBB-e&y. ^-y 
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[0 0 1 6 ] 114 £&mt&t. CCOMT J MR^IJ 

K 1 o 2 ^-v «y z?MG 2C0Tlc$>^1fty— K 1 o 
4t, tg'J-Kl 02. 1 0 4P B f JCDJIC9X$ •> ? i: L 
TilJilfcMTJI 0 0,t$#t; o 
[0017] MTJ1 OOli, 11 OWfe&M** -y? 

i i o<t, h>*;H5tllJi i 20t. ±«*ffix* 

? 1 3 o t £&tio zmo&nmt. h>*;Mes 
n 2 o kmtmMLtz&Mfem. T&tt&m&M i 

1 8fccfctf 1 3 2 $^t;o 

[0 0 18] mft'J— K1 0 2±l=»«**Lfc'<— X« 
1 0I4, » J — K 1 0 2±C0v— KJl^fc 
14 r^>3fU— hj 11 1 2<t, J r>3?U— h)l1 1 2 
±<75£&ffitt*t*4CQJi 1 16i, TC0£8&t£J11 1 6 
±l-ff2j£$;KTK3£5ai£Ji1 1 6t«lft«*LTU4 

r@;g (fixed) j &ffl4®i 1 8<t^#t;„ SfittttJI 

Tl^Sfctt, 3£flK14Jl1 1 8£@3£Jl < tIi¥,5t„ ±»Wf _ 
X$"y? 1 3 0(4, Tgfi (free) J £fcl4 r&SD (se 
nsing) j &m&mi 32t, ^»I1 3 2±|Cff*J5££ 

in 3 2i4, s.^mitmiz^m^^ixxn^r. Ltz 
gftcisr^zi^^i.. sttttttttjfi 3214, 

IS) (^EPI 3 3T*ll^^t1.TL^i,) A<A B S (CCOAB 
S I4EI 4 C0«H(c^ Ltffftfitfci) 

KHJ11 2 oco-f <*Tlc$,^«Mx^ -V^7 1 i ortcoH 
£&J!14Ji1 T8(D»ft*lRll4.-1tT©fiM«ttJ11 1 

J11 1 6l4TSP*tiX$i 1 1 OC0-a^^^KiSLrL^ 
•So @S3SK14S1 1 8(0«ft*|Sltt. ABSIc^LT 
{5l^ttCD(n]#, -f^tJ*., (^SSPEPI 1 9ICcfcoT 
Et^fLTU&cfcaiz) H4£Diffi®lc{UAy-r€)rS]^lc 

[0 0 19] H4IZI4. &Sa&&ttJil 3 2®lft£ft 
fMloW7Xjt«/W7Xit«ffl|1 50i> /\* 
-f7^I1 5 0 ^^SO^mttll 1 3 2&J:l>'MT J 1 0 

oco^-cotecDjifrbttSEu tftsi-r-iiffess® i 6oiin 
/W7^Bi«ttJii 5014, mmmfttf 

tii^tZlzm^— > > h (*EP1 5 1 T'H^^tLTU^ 
-S) A^*05iffi14Jl 1 3 2 (DMit*-* > h 1 3 3 i m 

^T'fc^o Utifll 6 014, (A i 2 o 3 ) 

I4v'j± (S i 0 2 ) T-fc-5C,!:A<jif$L<, /W7^ 
3iHtt)S 1 5 o £mt j i o ofccfelXSau— K1 0 
2, 1 0 4*v&*fllWf=»«r*<©l=+«'JEi:«S-eiifc 
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Ztf. SSlSttttJil 3 2 tmm%$$-£ (ttlftftgll 5 

3 TfHjj* * 4iT -5) f * - <t S & f£ lta>» * T 3d 

l=. /W7Xii«1tJi1 50fl)8M* t (fcfc'LMIiSl 

y. t i*gratt*©»s i*. ttfiiattttJii 3 

2 (CM * t JJLt-efcl-J-fVli&tofclV, ft»5i»tt)Bl 3 
2-C— fiSMIrtefflSFfL-SN i (100-x) ~ F e (xjCDSat 
— >>h (xli&1 9) li, C075P t 13 C r 12 fci:CD 
/ <-f 7X3lltt1 1 5 0 l=adr **S!W35:««tt«» 
©B»^— *>K0>«2f&T?fc*fctt, /H7^Mt 
11 5 0 0>J*£l2ttft]3tt1£j|1 3 2ffl^<t«fl2 

[0020] -tz >xmss i a<. n ©mm y — k 1 02 

frt>£8&tt@1 1 6. BSSfittttm 1 8, h>*;u 

WHH 1 2 0. fc^tf&SQ&ffitttJil 3 2^Sll^|S]l= 

ay. m2cDsmy— K1 0 Afr^mzk^izftiti^n 

-So IUi$<7)<fe-5l^, h>*JM£gJBl 2 0£iI-5 hi/* 

;u«3tE©*ii, h>*;uKH)ii 2 0(=»»Lr»*L 

Tl*-5g£3i&14Ji1 1 8<t&»]$£fiSt£Jf 1 3 2©M 

a>«*fttfciRi#©IBtt-e&*. E»x— frfr&rottJN:: 

iot, &*D&®ttJi1 3 2©«<b*fiia<EHELT*fi] 

1 33, Ttefr-tbmAomffiiztiixvTttftfrtmix 

CftlCfcoT, 1 1 8, 1 3 2fl)ilt : B- 

h©ffi*t«lRl U LfctfoT h>*;u*3t 
ros#£<bu Wmtji o orosfttsfitro^ti: 

(£>S^II]S&ICj;oT8liti£;h.. TjT.Ofrh <)— h* ■ A 

H 1 6 0l-<fcoT/WTX&ffittJi1 5 OKitL&l^J: 

OtlI'J-K.1 0 2. 1 0 4frt>&M-?Z>o 
[0021] MTJ100 (H4 ) CDftS6*)£: 1 m.(Dtt 

m\z-oi^T&.T\zmwir& 0 mt j 1 ooa>m\t-r^< 

T. »*(D«iElc#LT¥fTl::Bl**ftfctt*rt<fc*tt 

*EiRi-f«««£*fc-r. ««u-ki 02a 

0-50 nm<0Au|(DJtl:5 nmOTT a 
v-KJf (BS-H-T) *»fiE-T«. v-KJfli. SttiL 
■ft (f cc) N i 81 Fei 9 f>7U- hjfl 1 2 (D (1 

Ta, ffcli3~5 nm£0Ta/3~5 nm©Cu'Si: 
<Dli©^i*£i:7!><&&o MT J^-XlSx^^l 
1014. 1 0~2 0 nmCDA u If 1 0 2±<DT a V— h* 

4 n m(D N i 81 F e 1 9^ ^ 0 n mCD 
F e 50 M n 50 /8 nmGON i 81 F e 19 (f ftf HI 1 1 

2 . 116, 118) £^fc 0 AuU-KI1 02^8 



"T^c 0. 5-2 nm<7)A I B£tt»£-fe!\ ^(Z 

^XTlfttSCtCcfcoT h>*^U»SJl1 20$ 

1 2 0«^5 o ±SI8X^;9 1 30(i5nm 
<7} N i - Fe/1 0 nmCDT a<DX£ *y £ (-tftOlli 

1 3 2. 1 3 4) -Cfc£o Tall 3 4I*«H^-^^^ 
SCDSflJ^^fc-To ±«««**s/£i 3 0 1:, IS'J 
— K1 04t LT*gtg-r^2 0 nmCDA uB$ft«*t 

So 

[0 0 2 2] «3K(*MT J 1 0 0rt(DB^SE*|pIIc3fi 

H^fcfe, mt j*T-a>«tftii±fcL-ch>*;n»S» 
1 2 ocD^£fi^l:cfcoT5:i^^HS-i:^:sm^^^fcL^o 

y<DJSial4. «a36«JllzTffLTa*L4tt*(DMRtt8l 

y^ KfcisitScfcy tii4**Mcs<fty»*. Lt*< 

oT. U-K1 0 2, 1 0 4 It. «£3R(DMR^^ 
[0 0 2 3] T»tSX$ 1 1 0(4¥?f t?fcy. A 

i 2 o 3 K>^;uKB/ii 2 0i4«*»£«ftMKJS»* 
14-* ^#fci*ci3&«mR-efc5 0 fcfcAii, * 

[0 0 2 4] tt*tt»%ttt£J|1 3 2lt ftttftttttJI 

1 3 2t h>*;H»IIHi 2 o t(DPBl(7)SairfcS»t^ 

C o*fcl*C o doo-x) F e ( x )Sfcl*N i (100-x) F e x 
(xl4&]6 0) T^bJ&y, ill 3 2<7)/^K7(*N i 

doo-x) Fe x (xtej&i 9T-&S) ftifa)ffiaar>-r^ 

fl-»-Cfe*o »L^C o SfcttC o (100-x) F e ( x ) *fcl* 
N i (100-x) Fe x (xfi$^6 0) #Bi$tr4^©$ 

PS^H^o fCVBSattttS i i a\t±tLX % h> 
*;uBSJii 2 0 irCCl^SlcfeSC o^/-(4C o 
(100-x) F e ( x )*fcl*N i (100-x) F e x ( x 6 0 ) 
a)»L^B$*-r-5/^^N i (100-x) F e ( X )HA^£>J$ 
So SX<l-§-(t. C o(:d:oT, SfcftS^SN i 
(100-x) F e x (x lift 6 0) ^tzltC o (100-x) F e ( x ) 
(xlift7 0) l^otibtl^o *EB<7)»$I4 
m 1 -2 nm*<»fflT*fc<5o - CDS^Ha)iEI*^^l>r 

USSFHSo Hi 1 &<D/<)\s$ti<N t -F e-efeSli 
jffliSliN i 81 F ei 9 t?fey, /*)\s<7N i -F e*<4f 

[0 0 2 5] F e-MnJ^5iettJi1 1 6 14. H^Jf 1 
1 8l=fcMt*ai«tt*t»SS»/W7.^L. A I 2 0 3 Pt 

hum 2 oj:y titstS4^&y/j^ i\ Ni-Mnjf^ 
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ttJf£. Co-Pt-CrSt Co-Cr-Ta^- 
C o - C r Co-Sm£&. C o — R e a" 

C o - R u C o — N i — X calk ( X = P t, 

Pd, £fcl4Cr) tek'C o t 1 o£fcli-£-(Dffe(DjLjji 
<t 0-&^33ctl/, Co-Ni-Cr-Pt -\t>C o - P t 
-C r -Bfc£©tt*£lH5c**ft£**#tt«tttt» 

[0 0 2 6] *Wi|fflS(cSEKU g!4IC^^-r^MT J 
IftttMTJ 1 0 0a>T»l=BSa«14Ji£*r*-4j&«, 

t j m^\t. m 4 r=^r m tjioo Mi^esF 

[0 0 2 7] &lcg|5£#Hg-r-5£:. ^fSBJKDS&.frM 
TJ MR-s-y K<Z)0 4a)iaic*fLTSE'EfBJf®T?a5o 

xi*%. KwsjMuc-rsfcfti::. /WTxai«ttjii 

5 oitmamnx MT J 1 0 OC:l43£«M4lg, 

^tt^ilttJ1 1 3 214. &fllffi2 0 0$fcl4ABS33J: 
tf»ffilM»2 0 3 &l3[$H-¥BI=&ft&ftl1itf 2 0 2 

iiLfcmiffiiita52 0 6<!:S ! a^ai2 0 8$*-ri, o sss 

«14Ji1 1 6 l£B£3tOM£J| 1 1 8OT$iSfl<t:f£-r.&ifiSf5 
£#"f&„ h>^H*MHl 2 0i. SttB2 0 0A»b 
*aLTfcyBSa«ttBl 1 8<Db5S^SP2 0 6 <hS 
*WlcPl-2FaicfeSBilSiita5 2 1 0 <t. «S^SP2 1 
2 ££^-5= G1^A"V^I±l;U-h'1 0 2A?M 
£*U G2*t? ?lf # 'J — K 1 0 4 £&aJI3£Jf S 2 
fr&fl-SILTl^o G 1 fc4:t>*G 2. iitaJ2 0 2. 2 0 

6i^fli20 o £anoa*i4«ftft££*m-efc 

y, TJUS^-Cfe&Cirtfjff^LLV, &*0®2OO£fc 
I4ABSI4. f-fX^ifDitt+CN'V KfcfiWTSfc 

[0 0 2 8] tt*#-r K*ttfflLT«Mf*7^f<f 

jb<«T-T*. Z©a*LliaKlilW*w^Igi:. 

vtS&lfmZ t IcfcoT;**^, »Jfcl4. U t g/ 
2) °- 5 <ZmttfiT?3££-f -5. 5Gt*-vh/i n2-b>+)- 
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O&Sltofc/'^y — $14, 6 = 200nm, t=5n 
m. 33«tt/^ = 1 OOOTfeS. -t<7)fg^. 0. 77^ 

BSfrb>0. 3 5 V-f^P>— h;U^aL-CL^-S-tr>-y- 

$!)6 0%t'fe4. Lfc^rjt, MT J-trl/-y-fD&I!tfJ& 
A R/R(Dfilr*fc-5 2 0%l4*f£BJCDJSji^-MT J M 
RSSSSy^-y KT*t4ifo1 2%lcM'>-r-5o 
[0 0 2 9] H5f=S1-»*LL^lS}BI8-Ctt. 
«1tB 1 3 2 <t 'J — K 1 0 4 (DfotfA B S 2 0 0 X'Siii 
LTL>-5, ABS 2 0 0A^^iI-r-5«fe5lC^foTL^ 
@£3$&teJI1 1 8CQmTffi!iSg|S2 0 6(D^miCcfcoT. 
ABS 2 OOT^"; K£ 7 -V Mis 9 Lfct C£ W 

Hgtt#fc6M T J ■b>-y-©laiS36«|»jh**L* < , * ilz % 
B£3i&ttBi i 8a>tt«^—>:/h£fcr:/.itft-r*fc 
toi=«fflr*ci:A«-e*«h>*;H»eifc<b*Jii 20 

<tJg&«tttlil 1 6=tABS200 A^bSiiil LT^-STi: 

ft. c;h.t>a>ni4Baj£;Kr. Lfcj6<or«ft-r*Rl«l 

[0 0 3 0] Kt LT0!)gSa«ttli1 3 2$ 

-SSjX^MT J MR'N-V K CO-f&CO fij*l4. MT J 

S5£. ABSI=E«Lfc**J:y : fe**<-r* = i:4<T? 

= etui. es?sei4iii 3 2i$*v 

K©i|6£ A B S Icfafr oT5fc8BIC Lt, ABS Icfclf-S 
igtf S >*JM§iiJI 2 1 0fc»-r*1S«l=fc(t**BJ:y 
*8K £&<£?lc?-&C<!:A<T*£6fcftT'&S„ Lfc# 
oT. h>*;H$#-SP ( h >*;H^if If 2 1 0<BfS) £ 

a b s icfc if £> g e6 SittttJiaHJ: y=fci£<-*-*cij&< 
ft. gfcti* h >*;u»*»©ffi«iwEitffil it mt? 

[0 03 1 ] H5lz^-r»SL^||JSJKffi-CI4. 
»ttJl«**V K 1 3 2 14. h >*>U»*»CD»Bli 
SP. rtt3bt.HS3t«ttJil 1 8<h h>*;Kt«Jll 2 

oa)-5-+L^+L(Di¥BiSSP2 o 8fc£tf2 1 2$Ji^.rti 
ttHW®^gP2 0 8fej:l»>^;up$ii^WH^gP2 1 

2$M^.TSft^-t±-5cti4. ie^mm**>f Krt^ea 

T-fe^o Lfci'ol, gffiSSffittJll 3 2<7)«SJta52 
0 3A<B^5Sffitt)fl 1 8fc«fctfh>*;H»ajii 20 
<D-?"tL-? : ^(73Maiita52 0 8. 2 1 2 $^^rSt>*TL> 
^*SS|03lMMTJ MRSSS&y'S'y KT'I4. h> 
^-^WIIJll 2 0^^1/11^^14)11 1 8<Dizmm& 




£a«eBfc * tf h ^*)i>mtm<DVtwiBfflt b— ffira 

*ttJl©»#l= J: -3T»Stt**l*«giEI*JftL^. B 5 COJff 
*Lt^JS»BTflt h>*>H«S«2 1 0<t@3£&ffit£ 
Bl 1 8CDi-tL^CD^ : ®iStgP2 1 2, 2 0 8 lip)- ¥ 
E-tC: £■&;!><. gd3$£Kt£Ji1 3 2(DnmU&2 0 3 
*<. W®St«52 1 2, 2 0 8CDl^-f*u!>M£SaH2 0 0 [C 
ifil.**©«B«S«fcy *>tt»H2 0 Ofr&IMlTl*** 
£|C(4. *©&»I4«EI\, C*tl*, h^Hltl2 1 
OI=«LTStt««3S©S6*l*<. «MBIt»2 1 2. 2 0 
8<DL^^tt»lS2 O OlCifiL^ro^gpiCtoT^ 
S^SfcftT-fc-So LfcA^t. h>*JHfliB2 1 0 
1 2 ft<B£&ttt£ff 1 1 8OWSi*flS2 0 
8«feytttjaiffi2 0 0l=ifil.^ft. 8*Q&ffit±Jii 3 2 

©wasii»2 0 3**fai«»2i 2*y *a< iciE»-r 

B*{=. B£3iBttJI1 1 8 (DtliS 2 0 8 h 

>*;M5SB 2 1 0 (DSHifciSB 2 1 2 «t y t&fclS 2 0 

0 |wifil*»*, 8*a&®ttJI 1 3 2 (DWS^SP 2 0 3 £ 

wsitff 2 o 8 «»: y ta < iceb-t *. 

[0 0 3 2] |g|5|c|§lLTlI];FLTi&l!HLfc#3;LL*St 

!6fl28g-ei4. h >*;u»itB 1 2 o <ciua4SSPi*^iI 
U ff$ L < l*B£&ttt£B 1 1 8rofia^SP«!:l^-¥ 

ABS|cfcLxTSai5F-b!-s £&&»ttBC0ii1jB*iS5i:* 
HS<Ilc|5l-¥Slc-r^c<htprtet:*$.^. *fc. *1© 
'J — K 1 0 2I4S&S14B1 1 6fc£c>'@£3£&14Bl 

1 8<DWBB*S*a^TEUf*«ffili«S*-r«J:5l= 

-W±l:ft4*I*»S*t5ci:t-c*4. 

[00 3 3] ftHUffiffiJUT-te. *<D±lc3(t 1 © 'J - K 

1 o 2*»Bt-r**si**i (om^mmms i -ca&y. 

m2©HSaKBs 214^2©';— Kl 0 4±lcffi>]££ 

ft-So £if£JIS 1 *J«feI/S 2I4N i — F e£&$t-|±N 
i-Fa-Coft4TMSn. JWttt-Cfc*. Lfctf 

or. c©S6«»ffl-ci*, ills 1 £aoT*i ©'J 

— Kl 0 2lcMy, hr/^HS^fcSE^fiHcaoT* 

2 (73 U — K 1 O4fc£2 0ttItJiS2|::£«3MMiBfi< 
Sit 6*1.*. C©S16»iaTI4. ftS^-v^lGK 
G 2A<^g|c^i)A< > Bsd^-T^lc h^Z-jUfe-gU 
a>»ffi©*6**mi*4»-Cfc3. 

[0 0 3 4] IMMTJ MRUEfl&y'vy KcDSSfl^ 

a 

H64-LVLH1 9£#B§L&*<6. IMMT J MR 
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•OOXT->y^li^ilHS5i«ttBl 1 8£ii£L. *> 
? 1 ocox^f-y ^-Clig&SSfifcltgl 3 2£Ii^-f 
HSd^-tcfc?!-. MT J MRSHSy /s-y h'SftiK 
Icli7;u = ^-G 1 JfT-fe*$6^i*CDlJilcg{^-r**<, 
TfffitSlSKBS 1 ±l=ISi»ttt*3ttl?t6. 
[0 0 3 5] gl6lc^-rcfe-5lcC(7)^D-trXli, 'J — K 
1102, &8&ttB 116. @5£&fflEl4Jf 118. 
«ttf«»ttl=K<b*l*-C h>*;H*ltJfl ZO&tetikt 

l=*oTWI>&-r*. 'J— 100~500A<D 
*^6*1^J1$ ^^-T*T a. Al. C u. A u. W. P 

1 1 6 li, F e — M n . N i — M n. Pt-Mn, Ir 
-Mn. P d-Mn££\ $i*fcjattCDtt*4frt>S#?-r 
Sci^TJS. fi^ttttBl 1 6 0)«SM«:JI*I4. 
7 0-3 0 0 A0)®BT-fe-5o BSSH14B1 1 814. 
N i — F e#£AV £fcl4N i - Fe^ttCoOlI 
(0— BWiiTfeSCt^Jf^LL^ N i — F e 
&§Wj:JS£I42 0~1 OOAT'fo-5. Co B0> ASH 
&ff*l42~2 0A-e&*. h >*JUP*filMMJlJi 1 2 
0 CO 7 ;U 5 - ^ A CD Jl $ I4*£i ft IC 14 5 ~ 2 0 A "C fe 

'So 

[0 0 3 6] iiSl4-T>J->- fc*-Aft«A\ KB%$£: 

i*i£3Svy* hn> ■ x/*-v$ y v^ic.tor. ~;ft<b 

©fi£/** — >*SiSLTia7 l=^rBfM£0^«^U^-r 
6„ H7l4ll6CO±ffi0r-&-5o ifelc. El8lc^-rJ;a 
IZ. h-2 3 0lz£-DX&m2tir^tel\W&&J 

• 5 y >^*icj:or^s-r-5 0 ctit*Gii±i;'j 

-KB1 0 2. S^ttBl 1 6. B^atttttJIl 1 

8. ts&ift->*)\smmm&m9\zxiT »«-e»BE**i. 

*„ U2?X KB2 3 0l**S»lcl47 , >5' , *'y 
*~BLxvX hr*fc-So H8CD-f ■ 5 y ■ Xt- 
•v^CO^. *SWI-l4T;U5^-*fcl4S i 0 2 T*fc-5$6 
^<*C0B2 3 2^-<7|-> • tf— A*fcl4SB«Xy<v^ 
y >^l=J:o-C«***r/<* — ^©IMB*eBHL. -t 
CD^. UvX hB2 3 0^ 'J 7 h^J-^LTSl OJEfL^L 

hi i ic^-rsjg^^^-r*,, ccoigi coy v^^^-f 

l4 2-3fc-5 0 mi lc. B£ttttt£)l1 1 8<7) r^$j , 
f«:t3%imBB«»2 0 6 £WjBMftS2 0 8 <t (OIBKDEB 
^Mt4. »2(C, @S3iffittli1 1 8COBMS5ta5 2 
0 6. rtt*>t.ABSl=«4,ifi^«SS**jatLTK 

mcDSi^^P-bXX-. tH7 7t^^LTA 
BS^ff^)5E-r*<t#IC. CC0SiP^gP2 0 6 ^ffflLt 
A B S *^<0&iIS§g| ICtS^-f'&o 
[0 0 3 7] 01 Ofcl^LBM 1 COSitft^/^ — >JS 
BLr»fiRLfc*, K>*;H»BB1 2 0 Ic/j:*t;U£ 

-7A$1 0 0m h;UC0^*E7Di: 2 5W/cm2©Hi 
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r>xT)\sz-)-<n$i®i\~>*-)\,ms.mi 2ommz*i 

•So 

[0 0 3 8] Hi 2&L , *L1]1 3 iZfUt cfc ? \z^ 

gS&ffiSttlfl 32i'J-Ki1 0 4SttI?tS o g 
Et3&fl£ttS 1 3 2 I4&SJMICI4N i - F e £ft£fcl4C 
o tN i -F e^#<t(D-^tSitr-S L J. Jf $I±N i - 
Fe&flil 0-200A, C o 142 ~ 2 0 ATrfo-So 
'J— K1 0 414'J-Kl 0 2lZ-O^Tt&WLtzCDtWim 

[0 0 3 9] -f • e— Aft*3^*ffla*fc(*tt3ft7 

9"* hP> ■ U ^yi^cfcoTji 1 3 2 % 104 

Jfl 3 2t'J— KJB1 04?/<?- >HLTi1 4& 

Xhtrfc-So #1-, 01 6*^ LEI 7lz^-TJ:aic> 
1/vX 1-2 4 0{Z£-z>T&m£tlT^t£l^ttm£'<7l-> 
• 5 'J X/ICcfeoT^-r^, 01 6 0M • 5 i) > 
^ • Xf»;M. *S#ll::l47;i/5±£fcl4s i 0 2 
T*fci>^<*<7)^2 4 2£-<*> - tf-A*fclifcJB» 

fflU ^(DSL L/vXhl2 4 0?'j7ht^UI1 
8^fL^L01 9lc^f^ii$ffjfig-r^ 0 CCf 2ffi'JV 

ffittJf 1 3 2#ABSfrb h^^H*MJg1 2 0 CDbuB 
$#35 2 1 0tWB^gP2 1 2<D±\zWlf. Wffitl$ff2 1 

2 £i@*.-c*S:b-S WffltgP2 0 3tiIi;rf-&o 

flli&cDcfcdl::, iZfUi, h>*;HE||IS 1 2 0 irHSSS 
BMSJI1 i 8 0)»iilI»tlWai«9itl=«fcorHSS*L 

es-t •sonants. 

[0 0 4 0] ±3iC0:?o-tz;U4, H 4 d^-fA-f 7X& 
«ttHi 5 oi-^LTHlIiELfccfcol-. ttJfcff-f K©fi 

Hi 6&l>Liai 9 iCJF-f^-T-'V LT\ 7 JUS 

-*-Jg2 4 2^f$tt^bl'yX K2 4 0 £ 'J 7 h-tf- 

7-r*«*?yi=. «/W7X3*«tt*m* as 

JDS 2 0 0<DElT*fc'&g]2 0IC^"f o 0 2 Old*, 
®2 0 OT-f *f?*L<DllrSlft»*»ill*1*fcatt»«1t 
Si 3 2 tS2fl)U- K1 0 4A<0^^tirL'»-5)„ /W 
7Xf£ffi1±li1 5 0CDStiJ«SI5tgl^$*tr^So ®A 
-f7*Bttttll1 5 0ir^»§i«ttJi1 3 2£(DMa>{6 
HL 11 CD 'J — Kl 0 2 (&*0E2 0 0 bSiil LTl^ 
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0 4S7;U5^&if<Dfft|»«J4t?»*-r*. 7^£±OT 
*Slfl&ll£[4l 00~500Afl)Iit'fe l J. ISA-f 

7xat«i4»fii*a?s, gasi&ttJii 3 2<d*-*> 

KOT1 ~3ftl=ft*J:5l=!«S*tLfcff*S*-r-SCo 

- P t £#T-fe£,„ m 1 ©7JUS-Hft«tt:litt»S!ttt 
t*»tt«>*ffl£ttl\ JB2fl)7;U5-J-*6«t*:tt«A-f7 

->»MX-r < y^*fflt^T«/W7xai«tt*t*KDT« 

[0041] <j-h\ eebfccfeixiissffitsEii, 
^ttibnan. tj«tt;fia»itJiro^«-Lfc«$i4. mm. 

HS1 fcS2©M©£tf#«E»=J:oT*HH*ih.*. 
5Gfc*-yK/i n2cD-lr>-9-CDli#. CCDtfcfiII4 1 O O 
0~2 0 00A©iit'fel»o S43$$t$JI1 3 2#2 
OC7)iS®JlF B 1CDC<D^r-V -?<n$»b\z < -S J: 5 
W?»]T'35-5. CltLli, U-K1 04, 102(DJS£(Dj± 

[0 0 4 2] 'J — K 1 0 4 <tefi3SatttMl 3 2 

— >fiiIjUMTJ MR<nvKMMABS2 0 0 

Lfcfc, @5£S$fi8ttJi1 1 8©HMb*r6] > 

1 1 8£3&l3$-r'&£3ttttffl 1 6iLTFe-M 

•So LfrU @3E8*ai4Ji 1 1 8£9tt&lR)$lc£afg 

fttMitffc&fclV, 7=— JHPI=A*L, 

j&££F e-Mn CD^O + y tJSL^ 1 8 

0°ClC±^$1±^ o Cffliggt, F e-Mn If 144,14^ 

•S= lS#rtT*ll1 16,11 8CD^$;t4P$-t*-SCi:l- 
cfcoTliSEttlll l8'(i)S!J«»ttSti:Sf4. @S 
^14B1 1 8fl)«ft<DlRl*tt, BPJn«*©*|^||c»-3 

ot, B^attJil 1 80)*— jt > H4m4CD^EP1 

i 9-e*-r*5i=ABsicji!fLrsittDjg>Sft^ifi]ica 

**lfca«ttBl 1 8*<#S-r^tt^T'F e-MnJl£ 
^SPLfc^T'&'So LfrA^oT, Fe-Mnffl?D«/ 

&&-rzt$\z % mfc&m&mi 1 8(7)«ibi4iiKMic 

[0 0 4 3] H5lC^-r»S LL^HSSffJ^IZl4L>< 
(Dftlf^tf^'bJh.-So h >*;u»BJi 1 2 0 

a3HfrS.^gl52 1 0[4^jl$#-5^SI4^<, ABSICfg 

IL« SS5i«ttBi 3 2(ntk%amU2 o 2tm-¥-v5 

Kl 0 4irg65t»tt»1 3 2S*tBlcG 1 
fiEL. @^5imi4)ll 1 8. S^ffittlli 1 6, fc«ttf 
'J— Kl 0 2^MTJCD rg±§|5j |zff^j$-r^)C:i:A<T- 
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[0 0 4 4] StfttLT. *3£W(Dmm~MLX&.T 

[0045] (i ) {smwi-test^+Lfcx-^^in^ 

•5(5I?¥iH^*nH^*L, -te>X|I]S&l::&fS2F;h.-C^ 

mmztitzmi ©^mu-Kt, miesm ©y-K±i- 

»EfrbMfEiiiIffiliSI5<fc ya< (cE«**tfc«ii««i: 

ffiJW#£-f -& <t #IC|Hl$5A?||Rfi4)|Cj!&lf btL^cfc 5 lc 

1= IrI If & *i, fTEtt ft: * & © EP APSI^ tffttt %> t * ic 

«isi^2ntHJifE«ifti®^bfifEH?ai^si5j:y ta 

< l=E«*;h.fc«iH*»i**-r*l6* h^*;H»B« 
WEtt»a«14Ji©lKrffiWSBIM|l3&«, flTlEh 

SffattEWstttfj: y *«rE«fi]flB*£>a< i=e«* 

&m<Dmtznwm%i& y t«rEa»ffii=i£L^**iiWE 
2tttesa>frEW9*tf £ y tiiWEttftiBfr & a< i=e 

( 2 ) miie k ^^^KilJiwfjiEfrsstaJA^HiiiE^flis 

frb&ilLTl^S, ±IE (1) lcfEi£©^-v K 0 

( 3 ) tufE h >*;KSSIiroBuIEmrffi*ifflJ3b«Buffi^fii5i 
tt1£H0DftB!itfcl:yi£lV ±E (2) iziEtt©^ 
K„ 

(4) mtih>*)\smmm<nmzffiMM$itmtzm&& 

(1 ) lcfE«©^-y Ko 

(5) ate h>*jisB£na watts £fflrEB£&&M£ 

■fl>«rE«ffi«»i: A<ISlSH-¥ffi±l=* y . . iiiitE&fcl 
&Kttlf ©ffllEWS^iSfltfffJlE h >*;H*B»a3«fc tfffl 

EMi«ttlia>«rEra-¥ffiro«ffl*»«fe y tBufE^ttS 
*^&a<i=E«**.fc. ±e CD ta*«)M/K. 



IE (1 ) lcfE«©^-v Ko 

(7) BuIEJR&ffittJi. ffirES£iS«tttlB. fccfctfflUfE 
h JUKIIB © sufEHSilftS? P -?I± iz & 
4. ±fE (6) l~fEi£©^-v Ko 

(8) SfJiE£&fl£ttJi» l&ES£%ttttflK fectl/flufE 

4, -ttE (7) [cfE«©^-> Ko 

( 9 ) mies 1 o>mn ') - Ki6<«rE»tt±i=E*»ja* 

tL. fllES^ffittll *<B«IIE«« U - K t lfflES£3tttt 

e<t©P B 1lcE«$^ HUlE8«14B#jiufEK&ffitte± 

icitfg, ffi»LT»rtsn. **Li=«feor«rEiasa« 

ttB©«<b* ft 4<ffllE&3fti&ttJi t ©^a3c«^^lc J: 
oTH^^-Sk -tlE (6) lzffitt©^-vK. 

(10) HtilS1$*D5${8ttH©&<b75ia]j!><. fiSEWAn^ 
#fcl*fc#|::t<rEtt»ffil=»LTrsra:¥fT-efc*, ±IE 

(1 ) l~fE«©^-v Ko 

(id mm&tft£^tz\zffitm$a&mte.mo>mit 
/W7xaHBtt«fc«rE«»a«itJifc ©ibices* 

*u iirE/W7xa*ttB£lirEfcttBtttelifr£*ft 
WI-»*r4««ttltJBi: I&ESWJ- 

KA<iiuIE$fc!iJf lc£ oTsutE/W T*3£&ttJIfr bSS, 
Wlw»K**t. f-ftl=J:oTl&EH£att14Jii:imE* 

m^fifEMV t 7.3ft«ttiii*ji=i±a6n=«rE h 
;ui*fin$s(£aiC(ca-&. ±e cd disK©-^ 

(12) wnEBtay^-y KMBiay/»a*tt$'vy k 

©-SPT-fey. mffiSclsy^^ KA<Htjffi#ii^^ -v K#» 
t>>t®£;tx. ffliESffitf MIEIse® y ^ v K©SM (DSfi 

«-cfe*. ±e d ) iznm<D~>v k„ 

(13) HufEsn <Dmmm±iz : iimztit-m%mm :S fv 

E4 ! Y'i'^|itflfl)I±l:M*ih.fe, ±IE (1 2) IdE 
ttOT's-V Ko 

(14) *2©»«$*c.i=$*. MESH ©y-Kt 

MIE^*D^ffi14Jl t DtrE K >*;H»»H t fllES 2 © U 
- K t A^ftilEm 1 ©*ffi t miEm 2 ©Sffi<t ©HI-EM 
^^LfcJl©^.^ -y^^ff^jSL, sulEX^ -v^ tfilEmi 

fcckt>*m2©g«i:©r B i<t, H!ifE^-> Koneftttsj: 
«rEBSsai«ttii©«rE*aLfcfrffi«ffli:0!>iB<7)«* 
nticE«snfc«6«»»**&i=«t.\ ±e (D i= 

IE®©^-v K„ 

(15) hem^v KA^sjy/s^a^^-y k 
©-w-c&y, wEfcuy^-v KA<ffime*iics®$tL s 

HUlEm2©*ffiA<HtIIEi^lxy^-v K^MfE*aX^>y K 
frbttlff -5>SI2©ii®JiT?fc-SK ±IE (1 4) icfEK 
©'N-v K, 

(16) wrffiasi fe«j:i;*2© , j-K(=tttt**i.fc-b> 



X0»^$t.l=$t,\ ±E (1) l-IBfUD^-v K. 

(17) fjiesffi^*mi G>**ttft£Kj|-?&y. fits 

S1 K JEWESS i <03IK*±I=»«S*l. **U:: 

dcoTfiieigi (Dig^jitfjiami roy- Ktro railed 

-t*U=«fcoTfrE*l 0>SKJI 
frbfljESn <7>u- Kcisy. MfS h>*jui&ftlg£a 
o r lutem 2 0) 'J - K t ffiEtt 2 Ci'MMM t f^SS 
fctttffl&jSaF*.*, ±tS (1 7) l:fii©/v«;K. 

(1 9) fJE^-v KA<^mi5^T r -cX^^t J T r -'S'^«l 
Sfl-r-S^'T^ro^-v KTfey, fiE^<y KIc^oTbuE 
■t 4 X ? b ^r— £ 7b<g&<frlft f, tt £ i: £ lz SuEx -< X 2 
roS®l^ffi-r-5^mf*Sffi (ABS) <t BiJaHA B S |C^t 

*&rc*#. fliiex7-rys2P4SffiA<^-cDJiicmi o)« 

B S tfffllE'N -v KOT&*0@T*3s-iK ±E (1 ) KEScOT 
^•v K. 

(2 0) «tttt(=IE»S*ifc-T-**a»-r*i:#l=« 

<*0)So5 left LT IS IS¥^lc(ia^t3# 3 Hi l$l£¥i§ 

n Kt. *te*i <d>j- k±i=#i***u 

ME&&afrb&iiLfcflIiSSiSI5<!:. BiHEHtrS»SB«fc l J 
tfTEttftJffifr S>il< lclBg£*L/-_«®. : iiSiS<!: £*-r£B 
3t&«8t!£Jii:. ffrEI]£3fitttJI&&ttU HiXlMi 
*l=«fcoTlWffiBSB«tt»©tfHb*|fil£, IffEttttfr 

6«aLfclfoH»»£*rr*£aHBteJii:. iTE&SnS 

«!E3ttttJfG)Wb£ ft l=« L T 15 Sit T* & o T HulH 

eh£&bi±ji t mmsa&m®Lf§ t i=» ltb issh 

ilLfcBiiaStSBirmllB^ffiA^BijffiflS^SPcfc y 4,3 

>*;H»BB«)«rlB«ffi*S6<«rEBI3Sa«ttJi(Dll(rE 
tfSttffiJ: l J fcfl&EttttHI=ifil**£lilttE h>*;uR 

snaffirEHiBiitfj: y tDfrEtttt9^&s< i=rb$ 



(12) #^¥11-213349 
SB <DlHE«ffi*» «fc y 4iliflEttfilffi(=iftH»£lilKrE 

&m&m<DmimMm®& y ttfrEttttiifr e>s< 

(21) mtzhy*j\smmm<»ffiimmmmmte.&Ki 
a«tt»©«rffi«rBBit««fcy : tiJEL\ ±e (20) ice 

(2 2) flJESSffittB. flTEB£3ttt£B. fcit/fJ 
±!E (2 0) lc*EK(7)'s-v K. 

(23) HufEJ58fl£t±Ji. «rEHJ£5*»teB. fc«ttf«r 

!B h- >*;uBtB»fl!)mffiWDB«»4«l5lSBI-JPffi±l=ft 
4, ±E (2 0) IcEIEO^-vK. 

(24) SuE h >*^NtfiB<OflrSJK&£ #TEB£&tt 
ttH(0fflE«H«»fciM5lSH-¥iH±lcfcy. huE& 

aaattiBoiKrEWffinwj&tmE h>*;n»s«fcj:i; 

*rEB«teB©«rEEI— ¥B5(0»ffilt»J: y & ffTEttftn 

S**'bS< icffigSfifc.. ±E (20) IcEttcD^-y 
K. 

(25) fiEs 1 (Dmm 'j - K*<B?fE»fi±i=*tt»« 

SF*i, ffirEE3tt1£Sfi<ffirESn ©flMt'J— KfcffiEH 

53tttttlV±l=Ktt. »»Lt»rt*iifc. ±E (2 

0) I^EtEO^-v K 0 

(2 6) ^iiP»^A<^^i:#lCBuE«lft]^KttSro^b 
*iRiSWrEHsai«ttJia)«<b*iRii=»Lri5{SStt(0 

*fill=*¥35riRl/W7'A-r«/W7X3i»ttllA:, fFE 

*t, «rE/<-f 7x»«ttjisi!irE«»a«ttJi^e>«ft 
Ki6<frE<6mii= * oTirE/W rxstistt^A^mm 

Wl=»***t, -t*Ll=J:oTlWEHSa«ttJlfc«E« 

hmie A^r 7 x ssffitt m i*j iciia t> -f BSE h > * 

;u»ilJl$liElSaiElcili4, ±E (2 0) ICEKCT)^^ 
K. 

(27) ffirEBUt y ^ v KA<tttt y /#ji^iSt^^ -v K 

a>-»-efey, fiEi^Bsy^-v K3W«*wicitK**L. 

huES4S*<h1jEI5eS& y ^ -V K0)mi (Djg&JiTffc-S. ± 
E (2 0) lcE«©^-v K. 

(28) «te*i ©a«ii±i=»flE**Lf=*»ift«^f-v 

^«*4(7)^ S $ & l^^<^. fuEm 1 (0«* 'J - KA<fI 
E**v^****©Ji±l=»BR**tfc, ±E (2 7) Ice 

(2 9) fJESl tS&ZfmO)')- Kl=ttli**Lfc-b> 
XHKS^blc-g-t;, _LE (2 0) ICEHO'W K. 
(3 0) f&E££fi<aM 0«ttttASiKJ|-e&y. D5E 

B 1 ro 'J - KjWWE* 1 cDffi®H±lcff$<iE$*L. fTES 
2 (7) y - K-hlcff^fijc^ttf-Sg 2 (D^miSSiUtiKS $ * c, 
1-$^. ^tLlCcfcoTHllElli coS^BA^bBlJEmi © 
'J — KlcMy . fjE h>^;i/ii(RB^a^TfiEB2© 



(13) 
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■j - k t mtm 2 (Dmmm t ics & is $ n 

±ffi (2 0) lzfB«CD^^ Ko 
(3 1) flfE^'V K^ataiBS'r-rX^A^b-r— £ 
9t6^-f^^Kl?fey, fulfil KKJ: or ffifE 

CDSffi[C@-Ti)^g.$fi§S (ABS) £ fufSA B Sf-ft 

BS^fufE^^ K<Dttttffir*ia*, ±E (2 0) ic|B« 

[B2] £ffiy*Lfcttffi<7)Eh ©f^7^ ■ K 

[B3] *»B§G)MTJ MRHBiy^^ KA<iBtt**L 
Klc»»LTlB***ifcMRtt5Sy^^ K£«x. 

[14] *36W(OMT J MRKI»y KCD h>*;u 

tt&a-e«y»ofcBfffiH-c*y. h>*^»-&»sa 

[B5] KO)tttt*S*»»[cLfc«^«i:lla)»Bf 

[0 6] **W<7)aii^MT J MRSH»y^^ K<DS 
[0 7 ] *5EBJl<Z)Si&^M T J MR Mm y ^ *V K<0« 
[18] *^CDS^MTJ MRB6l»y'N-V K©» 
[0 9] *3§fl^0)SJA^MT J MRHH^-v KOfi 
[010] **BH(0aii^.MT J MRKBiy-x^ KCD 
[01.1 ] *5Effl<DS&*>-MT J MRl$^7 K<D 



[01 2] **«(Dia*MTJ MR|K L J^7 KG) 

[013] *^1£01MMT J MRSEBiy^^ K<7) 

[01 4] $iBJ(D!MMTJ MRaffiy-^-V KO) 

[01 5] ^SJOIMMTJ MRlS&y 

[01 6] *#EBJ|a)JI&^MT J MRKBfcy Kfl> 

[017] ^^0J<7)Sii^MT J MRttffi y^-v KG) 

[01 8] ^^B^CDiiiX^MT J MRgS^y^x^KCD 

[01 9] **eH<Z)Sii^MT J MRBEl»y^*v K(7) 
[02 0] »tt»«tt«llffffi«aJi:ft*/W7Xailtt 

1 oo ®Sh>^H^ 

1 o 2 a« u — k 
i o 4 as u — k 

1 1 0 ^-XtSiX^7 5 
1 1 2 t->^U— hH 

1 i 6 j^5ifiSttii 

1 1 8 H£3$m*l4Ji 

i 2 o mm\->*)ismm.m 

1 3 2 &*D&fi&ttJi (Sffi^KttH) 

13 4 ^-W^li 

1 3 0 ±fflf|«**^ 

1 5 0 /Wrx^ttjf 

1 6 0 $£$1/1 

2 0 0 ftflS 

202 &&am$& 

2 0 6 fflEHSfl 
2 0 8 fBiSB 
2 1 0 HUSJtai 
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